Abstract To document the incidence of spilt gallstones during laparoscopic cholecystectomy, the cause and consequences of such spillage. The study included 150 consecutive laparoscopic cholecystectomies performed between October 2007 and November 2008. Data was collected in a prospective manner in accordance to proforma. Follow up were performed at the end of 1 week, 1 month, 6 months and 1 year. The spillage of gall stones during surgery occurred in 19.04 % of the cases. Majority of the spillage occurred due to perforation of the gall bladder during dissection, followed by application of toothed grasper. Although all visible spilt stones were retrieved during surgery, complication rate of 0.66 % was observed. The incidence and complications secondary to the spillage of gall stones during standard laparoscopic cholecystectomy is low but avoidable. Various complications can occur, over a large period of time. Thus it is advisable to retrieve as many gallstones as possible short of converting to a laparotomy Dasari and Loan (JSLS 13(1):73-76, 2009), Daradkeh and Suwan (World J Surg 22:75-77, 1998).
Introduction
Laparoscopic cholecystectomy (LC) has been the gold standard for symptomatic gallstones for 15 years. Over time, the rate of common bile duct injuries from LC has declined. Unfortunately, the incidence of spillage of gallstones has remained unchanged.
Gallbladder perforation with stone spillage into the peritoneal cavity is more frequent with laparoscopic cholecystectomy as compared with open cholecystectomy. Early reports on laparoscopic cholecystectomy stated that stones left in the peritoneal cavity had no deleterious effect [1] . Although the incidence of spilt gallstones and their complications are low, they are of large variety [2] . Thus, it makes a significant problem. The variety of complications caused by lost gallstones [3] [4] [5] may range from simple surgical site infection to more serious forms like broncholithiasis.
The incidence of complications related to spillage of gallstones during laparoscopic cholecystectomy as per international data ranges between 2.3 and 7 %. This incidence increases by greater than twofold when the stones are unretrieved [3] . A prospective collection of data was obtained in accordance with the pro forma which documented patients' details, diagnosis, preoperative physical and ultrasound abdomen findings, intraoperative details such as technique, spillage of stones, cause for spillage, method and port of extraction of specimen, duration of surgery and postoperative events, and complications.
The follow-up was performed at the end of 1 week and 1 month, 6 months and 1 year postoperative. The reviews at 1 week were in the outpatient department, at 1 month some were outpatient visits, rest being telephonic interviews, and the remaining follow-up at 6 months and 1 year was performed by telephonic interviews. Data collated were analyzed for incidence of spillage of gallstones and complications related to such events during laparoscopic cholecystectomy. Thus, it accounts for a conversion rate of 2 %. Majority of the patients came with complaints of pain in the right upper quadrant and/or epigastric region. Second most frequently encountered complaint was that of nonspecific dyspepsia. A total of 39 patients had diabetes mellitus.
Results

Our
Of the total study group, 78 % patients had uncomplicated symptomatic gallstones, 3.33 % accounted for incidentally detected asymptomatic gallstones, 0.66 % had gallbladder polyps, 16.66 % accounted for gallstone complications (such as gallstone pancreatitis, cholecystitis, obstructive jaundice, Mirizzi's syndrome, mucocole, and empyema gallbladder), and 1.33 % had acalculous cholecystitis. Table 1 represents the preoperative ultrasound findings. In this table, the cut-off for normal thickness of gallbladder wall was taken as <3 mm and that for Common bile duct as <7 mm. Increased wall thickness implied inflammation. A dilated common bile duct implicated either a stone, a stricture in the distal CBD, or a passed stone. Majority of the patients exhibited multiple gallstones of <1 cm and mobile.
The duration of surgery was noted to be between 30 and 60 min in 87.75 % cases. Adhesions of varying degrees were noted in 71.8 % cases leading to conversion of 1.33 %. Minimal bleeding was noted in 51.35 % cases and moderate bleeding was noted in 37.16 % cases, while no bleeding was noted in 10.2 % cases. Gallstone spillage occurred in 19.04 % cases. In 67.85 % of these cases, three to five stones were spilt. In 32.14 % cases less than two stones were spilt, and in 7.14 % cases more than five stones were spilt. Peritoneal toileting was done in 53.74 % cases. All visible peritoneal stones were completely retrieved. Details of the intraoperative findings are shown in Table 2 . Table 3 represents mechanism for spillage of gallstones. It was apparent that gallbladder perforation led to spillage in all cases. The most common case for gallbladder perforation was dissection, followed by the application of tooth grasper to the gallbladder. The least traumatic method was application of nontooth grasper to the gallbladder. Table 4 delineates the postoperative events and observations noted during follow-up. Prior to discharge two patients developed collections in the gallbladder fossa.
1. Hematoma secondary to slipped cystic artery clip which was corrected following a relook surgery. 2. A biliary leak from the cystic duct stump with loculated collection was encountered in another patient which was managed conservatively. At the 1-week postoperative follow-up, one patient complained of pain and discharge at the umbilical port site. On removal of the suture, wound dehiscence was noted. Further exploration of wound on OPD basis revealed a gallstone in the subcutaneous plain. Another patient was readmitted for pancreatitis and found to have CBD sludge on investigations, which was managed by endoscopic retrograde cholangiopancreatography and sphincterotomy.
In our study, we observed a complication rate of 2.66 % for laparoscopic cholecystectomy; however, complication rate from spilt gallstones was 0.66 %. The world literature has documented complication rates for spilt gallstones to range between 1.3 and 2.3 % for retrieved stones and as high as 7 % for unretrieved stones.
No complaints related to the surgery were observed at 1, 6, and 12 months of postoperative follow-up. In our study, 5 patients were lost to follow-up, of which 3 patients had documented spillage of gallstones.
Discussion
Cholecystectomy has evolved from open to laparoscopic approach over the past decade [6] , laparoscopy being the current gold standard for treating gallstone disease.
One of the issues that have come up in the recent years with laparoscopic cholecystectomy is the unchanged incidence of bile and gallstone spillage into the abdominal cavity. The reason for this includes limited space for dissection, issues with instrumentation that causes laceration of the gallbladder wall, and the tendency to deal with acute friable gallbladders as the experience of surgeons for this procedure has increased.
The fate of spilt gallstones is not clearly known. In the earlier era of laparoscopic cholecystectomy, it was recommended that spilt gallstones are harmless and can be left alone [7, 8] . Earlier reports by Clinc in the beginning of the era of laparoscopic cholecystectomy claim no deleterious effect from spilt gallstones left in the peritoneal cavity through rat models [7] . Similar conclusions were drawn by Welch with animal models [8] .
However as data accrued, several complications were reported. Brockmann's study published in 2002 included 116 papers derived from a Medline search looked into a total of 91 cases of gallstone complications following laparoscopic cholecystectomy over a period of 8 years. They concluded that gallbladder perforation and stone spillage might cause hazardous complications, and in case of loss of numerous or large pigmented stones conversion to open surgery may be justified [9] .
Some of these complications are not so significant, while some others are very significant which include abscess in the abdominal wall, broncholithiasis, stone expectoration, cellulites, dyspareunia, erosion to the back, fat necrosis posterior of the rectus muscle, fever, fistula formation, gallstone granuloma, gluteal abscess, granulomatous peritonitis mimicking endometriosis, ileus, intestinal obstruction, implantation malignancy, incarcerated hernia, intra-abdominal abscess, jaundice, liver abscess mimicking malignancy, middle colic artery thrombosis, mimicking acute appendicitis, paracolic abscess, paraumbilical tumor, peritoneal abscess formation, pelvic abscess, pelvic stones, peritonitis, pleural empyema, fluid collections, pneumonia, port site stones, port site abscess, recurrent staphylococcal bacteremia, retrohepatic abscess, retroperitoneal abscess, retroperitoneal actinomycosis, right flank abscess, small bowel obstruction, stones in gastrocolic omentum, stones in hernia sac, stones of the ovary, stone of the fallopian tube, subhepatic abscess, subphrenic abscess, thoracoabdominal mycosis, trans diaphragmatic abscess, umbilical wound abscess, and vesical granuloma [3, 4, [9] [10] [11] [12] [13] [14] [15] [16] .
In this prospective study, we have documented the fate of spilt stones in our institution. The incidence of spilt gallstones was noted to be 18.91 % in our series. In the literature the incidence ranges between 2 and 11 % [5] . The reason for our incidence being higher is likely to be the policy of taking on all gallbladder disease irrespective of the state of acuteness and friability of the gallbladder.
The reported incidence of unretrieved gallstones is 0 % in our series, while an attempt was made to take out all the spilt stones diligently. It is difficult to claim no stone were left behind. Data suggest an incidence of 2.4-4 % [8, 17, 18] .
The incidence of complication from retained stones in our series is very low at 0.66 %. The literature suggests 2.3 % for retrieved stones and 7 % for unretrieved stones [19] . These data were produced by Woodfield who included six studies, covering 18,280 laparoscopic cholecystectomy cases. The low incidence in our study is likely to be a fortuitous occurrence. Also, in our study the number is limited and the follow-up is of short duration compared to other series with an average follow-up of 44.8 months [20] .
Thus, it can be said that there is a significant incidence of spilt gallstones during laparoscopic cholecystectomy, particularly when cases are not selective. While our study showed a small complication rate, the recommendation is that every attempt must be made to extract all spilt stones. If however this process entails damage to the surrounding structures, the occasional gallstone may be left behind. In such a case, it is important to document it.
It is important to note that spillage itself should be prevented to the extent possible. The operative steps suggested to prevent spillage are as follows:
& Careful dissection [20, 21] & Making sure not to cause gallbladder perforation [22] [23] [24] [25] [26] [27] [28] Table 5 shows a comparison between observations of our study and those of international data.
Conclusion
Incidence and complications secondary to the spillage of gallstones and bile during standard laparoscopic cholecystectomy are low and avoidable. When spillage occurs, removal of the stones and peritoneal toileting is the key step to avoid complications.
In our study, complications due to spilt and unretrieved gallstones account for 0.66 % of all the cases, which is much lower than described in available international data. As noted by international data, the rate of complications range are around 2.3 % for retrieved intraperitoneal gallstones and 7 % for unretrieved gallstones [19] . It is therefore advisable to retrieve as many gallstones as possible during LC, short of converting to a laparotomy [17, 27] .
